VvpE mediates the intestinal colonization of Vibrio vulnificus by the disruption of tight junctions.
The disruption of gastrointestinal tight junctions and their colonization evoked by enteric pathogens are hallmarks of the pathogenesis. Vibrio (V.) vulnificus, VvpE, is an elastase which is responsible for host surface adherence and vascular permeability; however, the functional roles of VvpE in the pathogenesis of V. vulnificus (WT) are poorly understood. In the present study, we have investigated the role of VvpE in regulation of intestinal tight junctions and the colonization of WT. We found that mutation of the vvpE gene from V. vulnificus (vvpE mutant) prevents intestinal tight/adherens junction dysregulation due to a WT infection and maintains the physiological level of the epithelial paracellular permeability. Interestingly, the vvpE mutant exhibited defective intestinal colonization abilities, whereas WT colonization was significantly elevated in the ileum in a time-dependent manner. Finally, the vvpE mutant negated the enterotoxicity, the breakdown of red blood cells, and pro-inflammatory responses, all of which are induced by the WT infection. In addition, the results of a LC-MS/MS analysis showed that VvpE contributes to WT pathogenesis in multiple ways by interacting with intestinal proteins, including β-globin, Annexin A2, Annexin A4, F-actin, and intelectin-1b. These results demonstrate that VvpE plays important role in promoting the tight junction disruption and intestinal colonization of V. vulnificus and that it also has the ability to interact with the intestinal proteins responsible for microbial pathogenesis.